Objective: To prospectively examine the contribution of angina and cardiac history to health-related quality of life (HRQoL) and depression in cardiac patients, over 6 months post-hospitalization. Methods: Participants were myocardial infarction (MI), percutaneous coronary intervention (PCI) or coronary artery bypass graft (CABG) outpatients under the age of 70 years. One hundred and seventy-one patients consented to participate, with 121 patients being retained 6 months later (71% response rate). The impact of the patient's cardiac history and the presence of angina on physical, social and emotional HRQoL and depression was examined. Results: At baseline, cardiac history was not significantly related to any of the dimensions of HRQoL or depression. At 6-month follow-up, cardiac history significantly predicted a higher level of depression, and angina was predictive of a significantly worse emotional, physical and social HRQoL and a higher level of depression. Discussion: The presence of a cardiac history is associated with depression 6 months post-cardiac event, and angina is associated with both an adverse HRQoL and higher levels of depression. As past research has demonstrated that depression is a risk factor for mortality in patients with established heart disease, it is important from both a clinical and a research perspective to address these issues.
INTRODUCTION
The profile of diseases contributing most heavily to death, illness and disability among Western/developed countries has changed dramatically during the last century. Today, chronic diseases, such as cardiovascular disease (primarily heart disease and stroke), are among the most prevalent, costly and preventable of all health problems. The prolonged course of illness and disability caused by chronic disease results in extended pain and suffering, and decreased quality of life, for millions of people around the world. Coronary heart disease (CHD) is the primary cause of premature death in the Western world.1 Owing to such a high prevalence and incidence, CHD has been given a high priority in health research. 2 As many people live with chronic CHD, health-related quality of life (HRQoL) has become an increasingly important outcome measure after hospital admission for a myocardial infarction (MI) or invasive procedures. HRQoL is considered to be an important outcome measure of medical technology and disease control by patients, clinicians and society alike. 3 Although there is no internationally agreed definition of HRQoL, there is a consensus that it is a multifaceted construct with physiological, psychological, emotional and social components. 4 Although previous research has focused on HRQoL after a cardiac event, to our knowledge, very little research has evaluated the impact of cardiac history on multidimensional HRQoL and depression. To date, it is unclear whether patients who have suffered a previous event recover differently from patients who have not suffered this fate with respect to a multifaceted construct of quality of life in cardiac patients.
Angina remains the most common initial manifestation of CHD. There are still many misconceptions about the continuing importance of angina, resulting from the success of revascularization and recent clinical trials.5 Not all patients who have angina access medical care or receive a diagnosis. More importantly, not all angina patients are able to undergo revascularization, which has been shown to reduce symptoms of chest pain and discomfort.5 Much of the previous literature has focused on the admission of patients with acute coronary syndrome, as this is reasonably well defined, but this is not the case for stable angina.6 Although incident angina may be considered as too soft an endpoint by epidemiologists, this does not change the fact that these patients do suffer adverse affects in the form of decreased quality of life. Pocock et al.7 found that the patients' grade of angina had a marked relationship with every aspect of perceived health status. Patients with angina had a worse HRQoL than angina-free patients. Bengtsson et al.8 found that anginal grade was negatively related to HRQoL. Significant differences were found between patients with and without angina in physical capacity and self-reported general health, where angina grade was negatively related to QoL. As previous literature has reported that patients with angina have an increased risk of mortality5,9 and lower HRQoL levels,7,8,10 additional research is warranted to further investigate the health outcomes of patients with angina.
Although angina patients indicate that their HRQoL is affected in many cases, depression is also strongly correlated with the presence of angina within a CHD population.11 Treatment of depression has been shown to reduce chest discomfort, ischaemia and utilization of medical care. 7 Previous studies have demonstrated repeatedly that depression is significantly related to morbidity and mortality after cardiac events.12-18 Therefore, it is important, from both a clinical and a research perspective, to assess depression after a patient has experienced a cardiac event.
The present study examines the impact of angina and cardiac history on physical, social and emotional HRQoL and depression in CHD patients. Moreover, this study attempts to show that patients with angina and a cardiac history may not be recovering at an acceptable rate 6 months post-hospitalization. More specifically, this study attempts to assess: (1) if the fact that patients have had a previous cardiac event [either MI, percutaneous coronary intervention (PCI) or coronary artery bypass graft (CABG)] is associated with an adverse HRQoL and a higher level of depression, both at baseline and at follow-up; and (2) if the presence of angina pectoris is associated with a poorer HRQoL and higher levels of depression at follow-up.
MATERIALS AND METHODS

Study Population
The subject population comprised patients under the age of 70 years (mean=53.98, SD=8.39) recruited after having been admitted to either one of two hospitals or one of two cardiac rehabilitation centres in The Netherlands after an MI, PCI or CABG. All patients were recruited about 45 days post-cardiac event.
Two hundred patients were initially approached by their cardiologist for participation in the study. Of these, 171 patients (143 males; 86%) agreed to participate.
Seventy-seven patients were admitted for an MI (45%), 61 (36%) for a PCI, and 33 (19%) for a CABG. Patients were not approached for participation if they were unable to give informed consent, were unable to understand the Dutch language, or suffered from a serious organic non-cardiac disease.
The patients who participated at the first measurement were sent a follow-up questionnaire (which was identical to the baseline questionnaire) 6 months later. The response rate at follow-up was 71% (N=121). The sample characteristics at baseline and follow-up are reported in Table 1 . No significant differences were found on any of the socio-demographic and medical variables between the participants for whom baseline and follow-up data were available, and for those participants who dropped out prior to follow-up.
Data Collection
This was a prospective study that examined participants' perceptions of their physical, social and emotional HRQoL and psychological wellbeing. The self-report survey consisted of questions that examined sociodemographic characteristics, HRQoL and depression 45 days (baseline) and 6 months (follow-up) after the date of admittance. 19 More specifically, the instrument used to measure HRQoL was the Dutch MacNew Questionnaire (MacNew).20 This self-report The 90-Item Symptom Checklist (SCL-90R) was used to assess depression. [21] [22] [23] The depression subscale consists of 16 items. A higher score indicates a higher level of depression. The SCL-90R depression subscale has shown good reliability and validity. 21, 22 In the baseline survey, patients were asked to report if they had experienced a previous cardiac event prior to their current admission. Angina pectoris status was also obtained by patient self-report.
Statistics
All statistical analyses were performed with SPSS release 12.0. Data were cleaned and screened to evaluate statistical assumptions. Descriptive examination of the variables was performed using chi-square and analysis of variance (ANOVA) as appropriate. Multiple linear regression analyses were used to examine predictors of HRQoL and depression. The regression analyses were adjusted for demographic characteristics (age and gender) and reason for admittance (MI, PCI, CABG), as these variables showed significance in the initial descriptive analysis. All predictors were entered into the model using the forced entry method. All statistical tests were two-tailed. p<0.05 was used for all tests to indicate statistical significance.
RESULTS
Impact of Cardiac History on HRQoL and Depression at Baseline
Multiple linear regression analyses revealed that at baseline the presence or absence of a previous cardiac event (cardiac history) was not significantly related to any of the dimensions of HRQoL or depression ( Table 2) .
Gender was shown to be significant on all of the HRQoL subscales as well as the depression measure, where women had significantly worse HRQOL and a higher depression level as compared to men. It is also noteworthy that patients with a cardiac history had slightly lower baseline MacNew HRQoL scores and a slightly higher depression mean score on the SCL-90 (Table 3 ).
HRQoL and Depression 6 Months Post-cardiac Event
Impact of cardiac history
Multiple linear regression analyses showed that a cardiac history was not predictive of a worse HRQoL at follow-up. Gender was significant on the social HRQoL subscale (women had lower mean scores compared to men), and the CABG variable was also significant at follow-up on the emotional HRQoL subscale (CABG patients indicated a better emotional HRQoL) ( Table 4 ). It is noteworthy that patients with a cardiac history did indicate lower follow-up mean scores on the MacNew HRQoL questionnaire (Table 3) .
Moreover, the follow-up analysis showed that cardiac history was significantly predictive of higher depression levels (p=0.042) ( Table 4 ). The effect size is 0.2, which is considered a small effect according to Cohen's standard.
The results suggest that there may be two different basic recovery trajectories, based on whether a patient has or has not experienced a prior cardiac event. The results may indicate that patients with a cardiac history are recovering differently from patients with no previous cardiac event (specifically with regard to depression). The Fig. depicts the different pathways of recovery for depression.
Angina pectoris
The angina variable was coded into two groups. The first group consisted of patients who had angina at follow-up. The second group did not have angina at the 6-month measurement.
Descriptive analyses showed that at follow-up, only 2% of CABG patients reported angina, whereas 20% of PCI and 27% of MI patients reported that they were experiencing angina at the second measurement (data not shown).
The linear regression analyses showed that angina at follow-up was predictive of a significantly worse emotional (p=0.006), physical (p=0.001) and social (p=0.042) HRQoL, and a higher depression level on the SCL-90 (p=0.041) ( Table 4 ).
Additional analyses, controlling for HRQoL and depression subscale scores at baseline, revealed that, whereas the impact of angina on overall emotional, physical and social HRQoL and depression at follow-up remained significant, the impact of cardiac history on depression no longer was (data not shown).
DISCUSSION
Summary of Main Findings
The main objective of the present study was to examine whether a cardiac history (presence v. absence of previous cardiac events), and the presence of angina 6 months after hospital admittance for an MI, PCI or CABG, have a significant impact on physical, social and emotional HRQoL and depression in a CHD population. Very little research has been conducted on the impact of cardiac history on multidimensional HRQoL and depression in patients with heart disease. The findings of the present study showed that both at baseline and at follow-up there were no significant differences in emotional, physical and social HRQoL between patients with and without a cardiac history. With respect to depression, significant differences were found at 6month follow-up on this dimension. The depression scores of patients with a cardiac history seem to remain stable over the 6month follow-up period, whereas the level of depression in patients without a cardiac history decreases over time ( Fig.) . *The SCL-90R depression subscale was transformed using log 10 in order to normalize the data. Note that p-values were not incorporated into this table. Significant differences can be found in Table 2 .
It is worth mentioning that, although a significant difference with respect to cardiac history was only found for depression, patients with a cardiac history also had a lower overall HRQoL mean score than patients who had never experienced a cardiac event (linear regression, however, failed to find significance).
At the six-month follow-up, patients with angina reported significantly worse HRQoL and higher depression levels.
Clinical Relevance of Working Towards Improving HRQoL in Patients After Multiple Events -and Not Just Accepting It
The findings suggest that, from a psychological point of view, patients with and without previous cardiac events may be functioning at similar levels at baseline, but differently at follow-up. Perhaps after experiencing a cardiac event, both groups might be experiencing a moment of optimism, thinking that a cardiac procedure and/or lifestyle change will improve their life and life chances. However, as time continues, the fact that symptoms and stresses do not fade easily might have a bigger impact on patients who have experienced a prior cardiac event.
The existing literature shows that after a cardiac event, patients are confronted with a number of challenges, ranging from the management of chest pain, to coping with imposed lifestyle changes, and an uncertain future. The stress of these challenges results in a significant number of individuals experiencing considerable psychological and life difficulties that interfere with their daily functioning.24 Those patients who had already experienced all the life adjustments and stresses the first time around, only to have another cardiac episode, would most likely experience all the above in an even more intensive manner, particularly a fear of an uncertain future.
The findings in the present study indicate clinical relevance with respect to patients who have experienced a repeat cardiac event. As patients with a cardiac history are reporting higher depression levels, it seems critical to identify these patients when developing treatment programmes. Identification and targeting of patients with a cardiac history in cardiac rehabilitation (CR) or homebased programmes may be important in reducing depression, stress and worry in everyday life. Targeting these patients may help to improve daily functioning, and decrease morbidity and mortality rates.
With respect to angina, the results of the present study indicate that patients who continue to experience angina symptoms 6 months after their cardiac event report significantly worse emotional, physical and social quality of life, and a significantly higher level of depression, than patients without angina. At follow-up, only 2% of CABG patients reported angina; however, 20% and 27% of PCI and MI patients, respectively, reported angina.
As patients with still existing angina at follow-up are relatively in the MI and PCI groups, this may be an indication of still existing myocardial ischemia resulting from incomplete revascularization or the inability of the patient to be amenable with PCI or CABG after an MI.
The results of worse perceived HRQoL among patients with angina as compared to patients without angina support previous findings.7,17,25 The present study not only supports these findings, but aalso emphasizes the notion that angina patients do have a worse HRQoL, and that this functional status remains impaired on all of the multidimensional subscales 6 months post-cardiac event. This study indicates that this group of patients may not be recovering as quickly as the other patients in the sample. This study supports the idea that patients with angina should be frequently monitored in the months after a cardiac event, and not just before or immediately after an MI or invasive procedure. The evaluation of physical and mental health remains an important task when managing angina patients. It is important that patients with stable angina do not get lost to follow-up, as it is as important to manage these patients as it is to manage those with an acute cardiac event.
States of distress (inclusive of depression), have been shown in recent studies to be associated with myocardial ischaemia,18,26 as well as an increased rate of morbidity and mortality from cardiac events. [13] [14] [15] 18, 27 Therefore, it is important to recognize that CHD patients with angina may be at a higher risk for future complications, and even death. A study by Springer et al.18 states that 'refractory angina, in which pain continues to occur even after medication and surgical remedies, can worsen a patient's functional disability and lead to heightened negative emotional states of stress, anxiety, and depression'. The authors also state that if these conditions continue, then they may negatively affect morbidity and mortality.
Although there seems to be a consensus that angina is associated with depression,11 the direction of this relationship remains unclear. The present study suggests that depression may be the result of angina; however, the review by Ketterer et al.11 shows that depression was a predictor of anginal chest pain symptoms in at least two studies. 28, 29 In fact, it may be proposed, from the results of the present study and previous studies, that there is an indication of a vicious circle in the CHD population. Several studies show that depression may be a predictor of angina, and that, in other cases, depression may be the result of the angina condition. Ketterer et al.11 state that depression is common in pain syndromes, specifically angina, and that these psychiatric conditions may worsen the symptoms experienced by angina patients. In any case, it seems that research indicates that states of depression and angina influence one another.
Whether depression is a predictor or the result of angina, its treatment is important in patients who are admitted to comprehensive CR programmes. The treatment of depression (and also when it targets other emotional components such as anger and anxiety) has been shown to reduce anginal symptoms,30-34 hospital re-admissions and recurring cardiac events in angina patients. 11 The results of these studies show that the treatment of depression may help to break the vicious circle (in which angina symptoms and depression influence one another) in order to prevent, control and reduce the anginal symptoms that are intensified by depression (and other psychiatric conditions).
Limitations of this Study
The results of this study should be interpreted with some caution. First, we did not collect objective medical information, such as the presence of co-morbid medical conditions (e.g. diabetes mellitus) or family history of heart disease, which are known prognostic indicators. This may have somewhat biased our results. Therefore, future studies within this domain should control for these factors. Second, angina status was not assessed in the regression analysis at baseline, for logistical reasons. Thus, we do not know what differences -if any -existed between angina and angina-free patients at the first measurement. Nevertheless, assessment of psychological symptoms at the time of a cardiac procedure has not been shown to be optimal, as symptoms may reflect distress related to the procedure. 35 In the early months following a cardiac event, it may be difficult for patients to distinguish between chest discomfort caused by anxiety and depression rather than by angina. It is, however, important to mention that angina is an established predictor of HRQoL and psychological distress, so the results of the current study may not have been affected due to this missing data. Another limitation of the study is that the sample consists of many more men than women. There may be several reasons for the greater number of men in the sample population. First, patients were recruited partly from one of two CR centres. It has been shown in the literature that fewer female patients participate in CR,36,37 so this could have been part of the reason why fewer women were recruited to participate in this study. Second, women are generally older and have more comorbidities than men with heart disease. Older women (over the age of 70 years) and women with other serious diseases (i.e. cancer or renal failure) would have been excluded from participating. As the literature indicates that women are less likely to participate in research that evaluates heart disease, future studies should actively recruit women to the study population.
Conclusions: Implications for Future Research and Clinical Practice
In the current study, angina was measured by self-report. It would be useful for future research to consider tracking cardiac patients observationally over time, and having participants wear a Holter monitoring device and/or administer ECGs at several time points to assess ischaemia. Along with selfreport, these tests may help in the accurate definition of angina at an earlier stage after a cardiac event. Furthermore, future research should collect thorough clinical data, and objectively assess anginal frequency at several time-points.
The results of the present study indicate that the presence of continuing or recurrent angina symptoms 6 months after a cardiac event is predictive of worse overall HRQoL and higher levels of depression in CHD patients. In order to prevent the development of a vicious circle characterized by the fact that angina and depression continuously influence each other in a negative way, psychological assessment and interventions are considered to be important components of CR. They may be especially vital in the first months after a cardiac event, as patients are beginning their recovery and adjusting to new lifestyle changes. The impact of cardiac history on depression 6 months after a cardiac event should be further explored, as it may reveal itself to be an important prognostic factor for the development of psychological distress in CHD patients.
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